Abstract: This article gives the readers an opportunity to look at the well-known archaeological monument in a different way. The Great Pyramid at Giza has in its four walls triangles that are made of different types of limestone compared the other parts. These triangles were made during the construction of the pyramid. On the top of the northern triangle used to be an entrance to the pyramid. These facts are presented and conscientiously proven in this article. A total of 12 samples from various rocks were taken from the Great Pyramid at Giza to conduct this research, and 13 samples were taken from the bedrock upon which the triangles had been built. This number includes also the samples from the rock in the quarry.
Introduction


The limestone quarries were opened in each building site or in its immediate neighbourhood. Most of the material that was used to build the pyramids at Giza was extracted in the plateau.
Current investigations of the petrographic composition of the rocks used to build the pyramids as well as the conclusions related to the origin of the rock material are based on the not sufficient number of samples. These are just a few samples that were provided by the British Museum [1, 2] and the studies of Reisner and Klemm [3] [4] [5] .
The Great Pyramid at Giza is the top achievement of the pyramid-builders epoch, both concerning the size and its meticulous construction. The mandator of the pyramid was Cheops, the king of the fourth dynasty of the Old Kingdom of Egypt. The plateau chosen by the king to build the pyramids was located on the edge of the desert on the western bank of the Nile River, today there exist the Cairo suburbs. The pyramid, the biggest one that has ever existed, was built on its north-eastern end ( Fig. 1 ).
This ancient monument lasted for thousands of years. However, the civilization, technology and language of the ancient pyramid-builders of this miracle disappeared.
In 1925 J. H. Cole, employee of the Egyptian Survey Department, announced the results of the research made using the newest methods (at that time) and until today we derive data on the Great Pyramid at Giza from his measurements [6] .
The height of the most studied and measured monument of the ancient Egypt probably was 146.73 meters. It is thought that at that time on its top stood pyramidion which crowned the construction. Present height of the pyramid is about 137.28 meters.
It is estimated that the four sides of the pyramid are of the following length:
 the northern side: 230 meters 25.5 centimetres;  the southern side: 230 meters 45.3 centimetres;  the eastern side: 230 meters 39.2 centimetres;  the western side: 230 meters 35.9 centimetres. All walls are oriented according to the cardinal directions. Each of them is sloping at the angle of about 51°52'. The area of its base is 5.3 hectares. About 2.3 million limestone blocks was used to build the pyramid.
The average weight of each of them was 2.5 tonnes. [7] [8] [9] .
The outer part of the pyramid-a stone cosmology, according to Herodotus looked as the following: "It is built of stone smoothed and fitted together in the most perfect manner, not one of the stones being less than thirty feet in length." Because Herodotus visited Egypt in the fifth century B.C. and he saw the pyramid with its stone casing intact, he wrote that it had been built with smoothed stones. After conquering Egypt in 820 A.D. Arabs took the stone casing from the pyramid and they used it to build the city. It turned out that the pyramid had been built with the blocks. Their length reached even 3 meters, and their thickness depended on the layer of blocks in which they were placed.
We can only imagine how the pyramid looked like during the Herodotus times. We do not know if it had the signs on the polished structure of walls. Herodotus in his work writes that: "On the pyramid it is declared in Egyptian writing how much was spent on radishes and onions and leeks for the workmen, and if I rightly remember that which the interpreter said in reading to me this inscription, a sum of one thousand six hundred talents of silver was spent" [10] .
Another person confirms this version. According to Abdela Latifa, the Arabic writer, the wall covering had hieroglyphic graffiti on its surface [11] .
After more than one thousand years of destruction, caused by people and atmospheric conditions, not much of the casing has survived to the contemporary people to look at. Only a few blocks of the first layer on the northern wall, under the entrance to the pyramid has been preserved. As well as some blocks in the central part of the western and southern walls in the first layer are visible (Figs. 12 and 13) . However, the last ones are badly damaged.
Present scholars focused on researching the other, untouched parts of the pyramid, which constitute its interior part. Not much has been discovered since the first opening of the pyramid in the 9th century A.D. by the Al Mamun's people.
Only the airshafts and relieving chambers above the King's chamber were found there. The last attempts at finding new rooms using the UPUAUT robot organized the National Geographic, under Dr. Zahi Hawas's management, resulted in failure. The Nile valley and the Nile delta are filled with the alluvium. The rest of the area is visibly pleated due to the regional tectonic plates. The older sediments in this area are mainly built with the Oligocene and Eocene limestone. In some places they are cut by basalt and dolerite intrusions that occur in the south-western part up to the Faiyum Oasis region [12, 13] . More to the west is the area of about 15 × 10 km which is built with the Pliocene rocks. Next, towards the western direction there are the outcrops and the Miocene rocks and they continue till Libyan territories.
Geological Structure of the Giza Plateau
The south-western parts of the researched area are the Moqattam Hills and Maaditerritories. They are built with the Eocene limestone of the northern Galala Plateau [9] . In the region located south-eastern of Cairo, these formations are pleated and cut byfaults. Along the Nile valley is the Pliocene limestone zone which is 5 km broad and about 20 km long. Moqattam formations (Moq.) and Maadi (Ma.) are in the eastern bank of the Nile River and they are built with the Eocene sedimentary rocks. The ancient names of these quarries are Maadi and Tura and these are used in the historical and archaeological literature [14] . In this place, towards the north-southern direction, the fault goes through the ground. Thus, in this area the difference between morphological levels reaches more than 100 m in some places [15, 16] . In the fault zone the rocks section is well visible. From this place the ancient stonemasons began digging the limestone. Limestone in these quarries is dense and homogenous and of large thickness [17] .
The whole researched area, its surface layers and those on the eastern and western banks of the Nile River are strongly damaged by aeolian and water erosion [1] . The valleys of dried rivers (wadi) have eroded the ground and its relative depth reaches even 70 meters [13] . This region may be specified as calm when considering tectonics.
The mineral composition of limestone from this region is quite diverse. It depends on the conditions of sediments formation: the distance from the seashore in the past, its depth, wind directions and thickness of the sedimenting layers.
The main mineral components of these rocks are: calcite, dolomite, fragments of organisms, opaque minerals, quartz, gypsum, as well as biotite and feldspar in trace amounts. Locally flintstones occur in the limestone. Fragments of various carbonate rocks are the additives [2, 18] .
Research Material
The research source material consisted of 12 samples from the Great Pyramid at Giza blocks.
The localization of the samples taken to analysis is shown in Fig. 2 .
Sample 04 01 WP b.: fragment of block made of the limestone rocks from the 1st layer of the south-western corner, about 10 m to the east from the corner.
Sample 04 02 WP b.: fragment of block from the 1st layer of the pyramid made of the limestone rock, it was taken about 20 m to the south from the north-eastern corner. 
The P Research
The main Microphotographs of chosen fragments of microscopic sections were taken using digital camera Nikon, 100 ASA sensitivity.
The analysis of rock composition used quantitative microscope analysis (planimetric).
Results
Visual observations of the Great Pyramid at Giza at different angles of its natural lightning were conducted in the field.
During observations of the Great Pyramid at Giza differences in treatment, precision of positioning and colour of some blocks were noticed. After a detailed visual study it could be stated that some of them differ from the others not only in colour and precision of fitting, but also in the quality of the treatment. Comparing Figs. 4 and 5 we can easily notice the difference in the precision of treating and fitting of the blocks. Blocks (Fig. 4) have irregular shapes. Their edges and corners did not preserve, the space between them is not always filled with mortar. However, fragments of limestone of different shapes and sizes are noticeable in mortar. In the central part of the wall of the pyramid (Fig. 5) all walls of the blocks (side, low and upper) are equal. All corners are at right angle. Spaces between the blocks are filled here with homogenous mortar.
Investigations conducted used petrographic microscope. Mineral-petrographic profile of samples was from the blocks of Great Pyramid at Giza. Sample 06 08 WP b.: marly limestone with the remains of foraminifera, molluscs and echinoderms shells. On one side, the sample has an isotropic-amorphous layer [19] .
Samples analyses using the petrographic microscope with transmitting light have shown that the stone blocks of the pyramid differpetro graphically: Micrite-sparitelimestones are built with micrite and sparite calcite in changing proportions with parallel texture (Fig. 6a) .
Organogeniclimestone are cemented by micrite (Fig. 6a) . This is the Eocene organodetritic limestone with fragments of crushed molluscs shells supersaturated by calcite ( Fig. 7a and 7b) . Sample 06 07 EG: dolomite with fragments of shells, probably of molluscs, strongly porous, micropores are partly filled with opaque material. On one side of the walls, the sample contains isotropic-amorphous layer-dolomite.
Sample 06 09 EG: micrite limestone with the indications of dolomitisation process. In the limestone structure occur inclusions of the opaque material-mudstone.
Sample 06 10 EG: micrite limestone, rock built with coarse-grained calcite crystals and single dolomite crystals, strongly porous. In the pores walls the micritisation process is visible. Calcite crystals are subject of weathering in the surface area and they have microcracks. The whole rock is strongly ferrous. Single grains of quartz occur-wackstone.
Sample 06 33 EG: calcareous dolomite, it contains fragments of molluscs, echinoderms and foraminifera shells, and rock is slightly porous. Fragments of fauna are subjects of partial dolomitisation. Dolomite grains have holes in the central part of rhombohedron. Bigger crystals are parallelly cracked.
The thin isotropic-amorphous layer-wackstone, covers part of the rock.
Results of Planimetric Analyses (Quantitative Microscope Analysis of Rocks)
Method of quantitative microscope analysis of rocks allows reaching percentage content of compounds in rock. Table 1 shows the results of planimetric measurements of samples from the Great Pyramid at Giza blocks. Table 2 shows the results of the analysis of samples of the rocks from the pyramid bedrock and the openings from the Giza Plateau. Table 1 Table 2 all samples from the Giza Plateaucontain in its composition dolomite crystals or they are dolomites. They also contain a changing number of fossils, which are secondarily crystallised by dolomite.
In some places they characterise in substantial porosity (which is included in the samples description).
Discussion
It was discovered that better-preserved blocks compose the central parts of the pyramid walls. The best-preserved blocks are observed in the first layer. 
They lay in the distance of 40 m from the corners of the pyramid and they were put in the central part of the pyramid's foundation. In each subsequent layer their number is decreasing from the both sides. And thus, occurrence of this type of limestone ends up with the single block in the 19th layer (Fig. 8b, in circle) , in the central part of the wall. These blocks are lighter in colour and precisely fitted. They arrange in a characteristic way and create a structure of a triangle shape (Fig. 4) . The same elements are visible in the other three walls of the Great Pyramid at Giza. It is hard to determine unambiguously the location of the apices of triangles. In the northern wall the apex was damaged during the opening of the original entrance to the Great Pyramid at Giza (Figs. 9a and 9b ). In the photograph we can see that the original entrance to the pyramid was hidden behind the stone, precisely in the 19th layer.
In the southern and eastern walls the apices of mentioned triangles are not visible.
The author's considerations about linking the triangle (α) with the location of the original entrance to the Great Pyramid at Giza are evident.
Even the ancient Greek geographer Strabo writes in his book Geography that "High up, approximately midway between the sides, it has a movable stoneand when this is raised up, there is a sloping passage to the vault". As it is visible in the Fig. 10 the entrance to the a b Fig. 8 The top of the Alpha triangle shown in the 19th layer of the western wall of the Great Pyramid at Giza (Photograph by the author). a b Fig. 9 The Great Pyramid at Giza, the northern wall with visible right side of triangle  and its apex destroyed while opening of the original entrance (Photograph by the author). descending corridor, leading into the Great Pyramid at Giza, had to be located exactly in the 19th layer. This layer is considerably thicker than the neighbouring ones-it has 95 centimetres.
Thus, do we understand Strabo and his message correctly? Moreover, can we trust him when we study this issue?
Concluding, the triangles with the base in the foundation of the Great Pyramid at Giza and their sides in its walls (I name them Alpha triangles (α)) are visible in the four walls of the pyramid [21] . From mentioned triangles the most visible is the triangle located in the western wall, topped with a single stone. It is in the 19th layer of the stones, 16 m 65 cm high (Fig. 8b) . According to the calculations the angle of all mentioned triangles in its top amounts 155°. The length of its base is about 150 meters [22] .
German archaeologist Prof. Rainer Stadelmann, the researcher of Dahshur complex, writes in his works about the system of corridors in the Sneferu pyramids.
The king Sneferu (4th dynasty) built two pyramids in Dashur: The Red Pyramid and the Bent Pyramid. The southern pyramid of rhombic shape (the Bent Pyramid) has two entrances: the first one is the northern entrance with the system of corridors and chambers and the second entrance is located in its western wall. The second entrance has separate system of corridors. These corridors probably have never been connected [23] .
Taking into account the statements of the ancient writers and the author's observations, which are proved by the laboratory analyses, we can assume that there is the second entrance to the Great Pyramid at Giza. It should be located in the 19th layer of the western wall of the pyramid. It is also possible that the architect of the pyramid wanted to deceive all the unwanted guests and built the triangles in all walls of the pyramid.
Be as it may, the triangles exist in the four walls of the Great Pyramid at Giza. Why were they built? For the time being answering this question is the next mystery of the ancient pyramid-builders.
The triangle in the Great Pyramid at Giza is noticeable in many photographs from 19th and 20th centuries, which were made by various photographers. Why "α" triangles in the Great Pyramid have not been noticed till now? One explanation could be the fact that: what we know affects our visual perception of the world. A very good example of it is the "AERA" cover photo of the Annual Report 2010-2011.
In the western wall of the pyramid the "α" triangle is very well visible.
It is unknown whether this is the only pyramid with the triangles in its sidewalls that were built in the Old Kingdom of Egypt. The existence of such objects in other pyramids is also possible.
Conclusions
The research proved that: The Great Pyramid at Giza is built with at least three types of limestone rocks: (1) Micrite-sparite limestone with the carbonate joint with single remains of crustacean fossils (Wackestone); (2) Micrite-sparite limestone with the carbonate joint and parallel texture(Mudstone); (3) Organodetriti climestone with calcite filled with the fragments of crushed molluscs shells (grainstone).
Type 1 limestone (Fig. 6a ) was used to build the core of the pyramid.
Type 2 limestone (Fig. 6b ) was used to build the pyramid's cover.
And the limestone type 3 (Figs. 7a and 7b) was used to build the triangles in the wall of the Great Pyramid at Giza. [24] was used to classify the limestone. Polish naming was used in accordance with the Folk R. L. [25] , classification [26] .
The "Alfa" triangles located in the four walls of the pyramid are built with the 3rd type of limestone, the "grainstone" type. They have the same sizes and they are topped with a single stone in the 19th layer. As the petrographic analyses, shape and the accuracy of size of all triangles indicate, the triangles could not be placed in the pyramid by chance or due to the natural origin.
Limited amount of gathered and analysed samples from the Great Pyramid at Giza may be the only point to speculate.
Limestone from the Giza Plateau ate strongly dolomitised and such limestones were not discovered in the Great Pyramid at Giza.
The words of Egyptologist and geologist W. M. F. Petrie enhance the credibility of conclusions included in this paper: "Limestone from the western hills differs in the mineral composition from the limestone in the pyramid complex. The last one is more similar to the limestone from the eastern bank of the Nile River. Thus, we can assume that all this material was extracted from the steep cliffs of Tura and Maadi. From this place it was transported to the building site" [27] .
These are the words of the prominent Egyptologist W. M. F. Petrie written in 1883.
